Introduction
The dynamics of the polar mesosphere and lower thermosphere (MLT) are dominated by waves with periods ranging from a few minutes to months (Hibbins et al., 2007) .
Gravity waves are now recognized to play an important role in the general circulation of the middle atmosphere. Forcing by gravity waves causes reversals of the zonal mean jets and drives a mean meridional transport circulation that leads to a latitudinal temperature gradient opposite to that which would be expected in the absence of wave forcing (Fritts & Alexander, 2003) . Espy et al. (2004) reported seasonal variations in the gravity wave momentum ux over Halley Station, Antarctica (75.6° S and 26.6° W). ey used data from a sodium airglow imager and an Imaging Doppler Interferometer (IDI) radar for wind measurements. e authors showed a signi cant day-to-day variability in the momentum ux, with a strong westward momentum ux that turned eastward around the equinox. Nielsen et al. (2006) used an all-sky imager at Halley Station to show the rst bore event observed at high latitudes. Bageston et al. (2009) 
Materials and Methods
e data used in this work includes all-sky airglow images, from which it is possible to identify small and mediumscale waves in the upper mesosphere. e observed airglow emission is the hydroxyl in the near infrared spectrum (OH NIR, 715-930 nm), with emission peak around 87 km high. Small-scale gravity waves can be identi ed in Figure 1 in original all-sky images obtained in May 2010 and August 2011. e images are aligned N-S (top-bottom) and E-W (le -right) and boxes were drawn in order to identify an arbitrary region of wave activity since we can see wave activity over a large area in the images.
e methodology used to analyze airglow images and obtain the wave parameters was revised by Wrasse et al. (2007) . They describe the main steps of the imaging pre-processing and spectral analysis used to obtain the wave parameters. e rst stage is to align the top of the images with the geographic north, followed by the stars ltering from images in order to eliminate the spectral contamination at the high frequencies (Maekawa, 2000) . e third step consists in mapping the image into the geographic coordinates, i.e, the images are corrected (unwarped) for the lens function calibration. e last stage of the imaging preprocessing is the application of a second order Butterworth lter (Bageston et al., 2011) . Previous to the wave analysis (spectral analysis), it is necessary to select one gravity wave event easily identi ed in a set of airglow images. en, it is necessary to animate the images in order to recognize and select the interested region of the image where the event is appearing clearly. e last step in the wave analysis is the application of the bidimensional Fast Fourier Transform (FFT-2D) in the selected region which contains the wave event (Wrasse et al., 2007; Bageston, 2010) . 
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